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PROBLEM TO BE SOLVED: To miniaturize the device. 
SOLUTION: A memory card 1 1 has a multi-layer type 
hologram 12 formed by laminating plural recording layers 
from which information is reproducible. An object lens 2 
focuses a laser beam 1 on the memory card 1 1 . A 
focusing optical system 3 focuses light leaking from the 
memory card 11. A magnifying optical system 4 optically 
magnifies the light from the focusing optical system 3, 
and makes it incident on two-dimensional photodetector 
5, so that the light leaking from each unit recording 
region in a recording layer 13 and each detecting 
element of the two-dimensional photodetector 5 have a 
one-to-one correspondence. 




LEGAL STATUS 

[Date of request for examination] 1 8.01 .2001 

[Date of sending the examiner's decision of 



http ://www 1 9. ipdl .ncipi .go.jp/P A 1 /result/detail/main/wAAAx . aOzQD A4 1 2 1 493 1 8P 1 .htm 4/26/2006 



Searching PAJ 



Page 2 of 2 



rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3522552 

[Date of registration] 20.02.2004 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAx.aOzQDA412149318Pl.htm 4/26/2006 



JP,2000-149318,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] As opposed to the information record medium equipped with the multilayer mold hologram 
which comes to carry out two or more laminatings of the recording layer in which the concavo-convex 
pattern was formed for every unit record section The two-dimensional photodetector with which it is 
information read-out equipment which reads information by carrying out incidence of the light to the 
recording layer used as the candidate for playback, and detecting the leakage light from this recording 
layer, and two or more sensing elements have been arranged two-dimensional, Information read-out 
equipment characterized by having the expansion optical system which expands the light from 
condensing optical system optically, and carries out incidence to a two-dimensional photodetector so 
that the condensing optical system which condenses the leakage light from said recording layer, and the 
leakage light from each unit record section and each sensing element of a two-dimensional 
photodetector may correspond by 1 to 1. 

[Claim 2] It is information read-out equipment characterized by said condensing optical system 
consisting of combination of two or more lenses in information read-out equipment according to claim 
1. 

[Claim 3] Information read-out equipment characterized by having the amendment optical system which 
can change the location of the vertical direction in information read-out equipment according to claim 1 
according to distance with the recording layer which serves as a candidate for playback between said 
condensing optical system and expansion optical system. 

[Claim 4] As opposed to the information record medium equipped with the multilayer mold hologram 
which comes to carry out two or more laminatings of the recording layer in which the concavo-convex 
pattern was formed for every unit record section The two-dimensional photodetector with which it is 
information read-out equipment which reads information by carrying out incidence of the light to the 
recording layer used as the candidate for playback, and detecting the leakage light from this recording 
layer, and two or more sensing elements have been arranged two-dimensional, The cylindrical lens plate 
which is equipped with two or more cylindrical lenses arranged two-dimensional so that it may 
correspond by each unit record section and 1 to 1, and condenses the leakage light from said recording 
layer, Information read-out equipment characterized by having the fiber array which leads the light from 
a cylindrical lens plate to a two-dimensional photodetector so that the leakage light from each unit 
record section which passed the cylindrical lens plate, and each sensing element of a two-dimensional 
photodetector may correspond by 1 to 1. 

[Claim 5] As opposed to the information record medium equipped with the multilayer mold hologram 
which comes to carry out two or more laminatings of the recording layer in which the concavo-convex 
pattern was formed for every unit record section The two-dimensional photodetector with which it is 
information read-out equipment which reads information by carrying out incidence of the light to the 
recording layer used as the candidate for playback, and detecting the leakage light from this recording 
layer, and two or more sensing elements have been arranged two-dimensional, The cylindrical lens plate 
which is equipped with two or more cylindrical lenses arranged two-dimensional so that it may 
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correspond by each unit record section and 1 to 1, and condenses the leakage light from said recording 
layer, It has the cylindrical lens array prepared between the cylindrical lens plate and the two- 
dimensional photodetector. Said cylindrical lens array Have been arranged two-dimensional so that it 
may correspond by each sensing element of a two-dimensional photodetector, and 1 to 1 . Information 
read-out equipment characterized by reproducing alternatively the information on each unit record 
section of said recording layer by effective area's consisting of two or more cylindrical lenses which are 
in agreement with a unit record section, and moving a cylindrical lens array and a two-dimensional 
photodetector horizontally by one. 

[Claim 6] As opposed to the information record medium equipped with the multilayer mold hologram 
which comes to carry out two or more laminatings of the recording layer in which the concavo-convex 
pattern was formed for every unit record section The two-dimensional photodetector with which it is 
information read-out equipment which reads information by carrying out incidence of the light to the 
recording layer used as the candidate for playback, and detecting the leakage light from this recording 
layer, and two or more sensing elements have been arranged two-dimensional, The lens plate which is 
equipped with two or more lenses arranged two-dimensional so that it may correspond by each unit 
record section and 1 to 1, and condenses the leakage light from said recording layer, It has the slit plate 
formed between the lens plate and the two-dimensional photodetector. Said slit plate By having two or 
more pinholes which have been arranged two-dimensional and whose effective area corresponds with a 
unit record section so that it may correspond by each sensing element of a two-dimensional 
photodetector, and 1 to 1, and moving a slit plate horizontally Information read-out equipment 
characterized by reproducing alternatively the information on each unit record section of said recording 
layer. 

[Claim 7] Two or more lenses which constitute said lens plate in information read-out equipment 
according to claim 6 are information read-out equipment characterized by being a cylindrical lens. 
[Claim 8] Information read-out equipment characterized by having a cylindrical lens array equipped 
with two or more cylindrical lenses arranged two-dimensional in information read-out equipment 
according to claim 6 so that it may correspond by each sensing element of a two-dimensional 
photodetector, and 1 to 1 between a slit plate and a two-dimensional photodetector. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information read-out equipment which reads 
information from the information record medium equipped with the multilayer mold hologram which 
comes optically to carry out two or more laminatings of the recording layer in which information 
playback is possible. 
[0002] 

[Description of the Prior Art] Before, the information record medium which formed optically the 
hologram in which information playback is possible is known (for example, refer to JP,4-56886,A). In 
the information record medium indicated by JP,4-56886,A, high density record is realized by giving 
information in the depth direction. With the information read-out equipment which reads information 
from such an information record medium, the information recorded on the information record medium 
was alternatively reproducible by changing the include angle of the reference beam which irradiates an 
information record medium. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, with conventional information read-out 
equipment, since the information which changed the include angle of a reference beam and was recorded 
on the information record medium was reproduced alternatively, the big space for the device in which 
the include angle of a reference beam is changed is required, and there was a trouble that the 
miniaturization of equipment was difficult. Moreover, it was difficult to reproduce the information by 
which high density record was carried out with high resolution, and there was a trouble that 
informational degree of separation were bad. This invention was made in order to solve the above- 
mentioned technical problem, and the miniaturization of equipment is possible and it aims at offering 
the information read-out equipment which can reproduce the information by which high density record 
was carried out with high resolution. 
[0004] 

[Means for Solving the Problem] As opposed to the information record medium equipped with the 
multilayer mold hologram to which this invention comes to carry out two or more laminatings of the 
recording layer according to claim 1 in which the concavo-convex pattern was formed for every unit 
record section like The two-dimensional photodetector with which it is information read-out equipment 
which reads information by carrying out incidence of the light to the recording layer used as the 
candidate for playback, and detecting the leakage light from this recording layer, and two or more 
sensing elements have been arranged two-dimensional (5), It has the expansion optical system (4) which 
expands the light from condensing optical system optically, and carries out incidence to a two- 
dimensional photodetector so that the condensing optical system (3) which condenses the leakage light 
from the above-mentioned recording layer, and the leakage light from each unit record section and each 
sensing element of a two-dimensional photodetector may correspond by 1 to 1 . Moreover, condensing 
optical system (3a) is a thing according to claim 2 which consists of combination of two or more lenses 
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like. Moreover, it has the amendment optical system (6) which can change the location of the vertical 
direction between the above-mentioned condensing optical system and expansion optical system like 
according to distance with the recording layer according to claim 3 used as the candidate for playback. 
[0005] Moreover, the two-dimensional photodetector according to claim 4 with which two or more 
sensing elements have been arranged two-dimensional like (5), The cylindrical lens plate which is 
equipped with two or more cylindrical lenses arranged two-dimensional so that it may correspond by 
each unit record section and 1 to 1 , and condenses the leakage light from the above-mentioned recording 
layer (7), It has the fiber array (8) which leads the light from a cylindrical lens plate to a two- 
dimensional photodetector so that the leakage light from each unit record section which passed the 
cylindrical lens plate, and each sensing element of a two-dimensional photodetector may correspond by 
1 to 1 . Moreover, the two-dimensional photodetector according to claim 5 with which two or more 
sensing elements have been arranged two-dimensional like (5), The cylindrical lens plate which is 
equipped with two or more cylindrical lenses arranged two-dimensional so that it may correspond by 
each unit record section and 1 to 1, and condenses the leakage light from the above-mentioned recording 
layer (7a), It has the cylindrical lens array (9) prepared between the cylindrical lens plate and the two- 
dimensional photodetector. The above-mentioned cylindrical lens array Have been arranged two- 
dimensional so that it may correspond by each sensing element of a two-dimensional photodetector, and 
1 to 1. Effective area consists of two or more cylindrical lenses which are in agreement with a unit 
record section, and the information on each unit record section of the above-mentioned recording layer 
is alternatively reproduced by moving a cylindrical lens array and a two-dimensional photodetector 
horizontally by one. 

[0006] Moreover, the two-dimensional photodetector according to claim 6 with which two or more 
sensing elements have been arranged two-dimensional like (5), The lens plate which is equipped with 
two or more lenses arranged two-dimensional so that it may correspond by each unit record section and 
1 to 1, and condenses the leakage light from the above-mentioned recording layer (7a), It has the slit 
plate (10) formed between the cylindrical lens plate and the two-dimensional photodetector. The above- 
mentioned slit plate By having two or more pinholes which have been arranged two-dimensional and 
whose effective area corresponds with a unit record section so that it may correspond by each sensing 
element of a two-dimensional photodetector, and 1 to 1, and moving a slit plate horizontally The 
information on each unit record section of the above-mentioned recording layer is reproduced 
alternatively. Moreover, two or more lenses according to claim 7 which constitute the above-mentioned 
lens plate are cylindrical lenses like. Moreover, it has a cylindrical lens array (9a) equipped with two or 
more cylindrical lenses according to claim 8 arranged two-dimensional like so that it may correspond by 
each sensing element of a two-dimensional photodetector, and 1 to 1 between a slit plate and a two- 
dimensional photodetector. 
[0007] 

[Embodiment of the Invention] [1 of the gestalt of operation], next the gestalt of operation of this 
invention are explained to a detail with reference to a drawing. Drawing 1 is the block diagram of the 
information read-out equipment in which the gestalt of operation of the 1st of this invention is shown. 
The information read-out equipment of the gestalt of this operation is equipped with the two- 
dimensional photodetector 5 which consists of area sensors, such as CCD which detects the light which 
passed the light source which emits a laser beam 1, and which is not illustrated, the objective lens 2 
which condenses a laser beam 1 on a memory card 1 1, the condensing optical system 3 which condenses 
the leakage light from a memory card 1 1, the expansion optical system 4 to which the light from the 
condensing optical system 3 is expanded optically, and the expansion optical system 4, and is changed 
into an electrical signal. 

[0008] The memory card (information record medium) 1 1 is optically equipped with the multilayer mold 
hologram 12 in which information playback is possible. The multilayer mold hologram 12 which is the 
memory only for [ large capacity ] playbacks has the structure where two or more (for example, about 
10-500 layers) laminatings of the recording layer 13 were carried out in the thickness direction. In order 
to carry out incidence of the playback light horizontally in a recording layer 13, at least one side 
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attachment wall of each recording layer 13 is formed so that it may become the slant face of about 45 
degrees, as shown in drawing 1 . 

[0009] Each recording layer 13 is flat-surface waveguide (core) with a thickness of about 2 micrometers 
which makes light spread horizontally. As an ingredient of a recording layer 13, a polycarbonate (Poly 
Carbonate;PC) or polymethylmethacrylate (Poly Methyl Methacrylate;PMMA) is suitable, independent 
in these ingredients — or it combines and a recording layer 13 is formed. Each recording layer 13 of a 
clad [ with a thickness / with a refractive index lower than a recording layer 13 / of about 10 
micrometers ] (un-illustrating) is pinched from the upper and lower sides. The amount of the light 
diffracted according to the quality of the material (especially refractive index) of a recording layer 13 
and a clad is controllable. 

[0010] The magnitude of one side of the unit record section which is the record unit of the information 
in each recording layer 13 is about 0.3-1 micrometer. And the concavo-convex pattern showing 
information calculated using the Fourier transform optics in consideration of a photodetection location is 
formed in the front face of each recording layer 13 for every unit record section. It is a good example 
that the height of the heights which constitute this concavo-convex pattern, or the depth of a crevice and 
the width of face of the optical propagation direction makes it about 0.05-0.2 micrometers when the 
wavelength of a laser beam 1 is 500nm. Thereby, the effectiveness in which light leaks and appears from 
a concavo-convex pattern can be raised. 

[001 1] Each recording layer 13 is producible in large quantities using an imprint mold etc. And a lot of 
data can be stored by carrying out two or more laminatings of such a recording layer 13. 
[0012] In order to reproduce the information recorded on the above multilayer mold holograms 12, it 
becomes important to lead light to each recording layer 13 correctly. For that, the light source and an 
objective lens 2 are first moved to the edge of the multilayer mold hologram 12. And the laser beam 1 
which condensed with the objective lens 2 is irradiated to the side attachment wall of the shape of a slant 
face of the desired recording layer 13 among two or more recording layers 13. Thereby, a laser beam 1 
is refracted by the side attachment wall of the shape of a slant face of the recording layer 13 used as the 
candidate for playback, and spreads the inside of this recording layer 13 horizontally. 
[0013] Within a recording layer 13, while light spreads, light begins to leak from the concavo-convex 
pattern formed in the front face of a recording layer 13. It collects by the condensing optical system 3 
which installed this leakage light on the multilayer mold hologram 12, and the expansion optical system 
4 performs optical expansion so that the leakage light from each unit record section of a recording layer 
13 and each sensing element (pixel) of the two-dimensional photodetector 5 may correspond by 1 to 1. 
[0014] As mentioned above, the magnitude of one side of the unit record section of a recording layer 13 
is about 0.3-1 micrometer, and the magnitude of one side of each sensing element of the two- 
dimensional photodetector 5 is about 5-10 micrometers. Therefore, in the expansion optical system 4, 
optical expansion of 5 to about 10 times is performed. In this way, the two-dimensional photodetector 5 
can detect the leakage light from each unit record section of a recording layer 13, and the information on 
the desired recording layer 13 can be reproduced. 

[0015] Each recording layer 13 of the multilayer mold hologram 12 is alternatively reproducible by 
moving the light source and the objective lens 2 which are not illustrated as mentioned above, carrying 
out incidence of the light to the desired recording layer 13, and making the condensing optical system 3, 
the expansion optical system 4, and the two-dimensional photodetector 5 go up and down by one. In 
addition, in order to read information from other fields on the same recording layer 13, it cannot be 
overemphasized that what is necessary is to move horizontally the condensing optical system 3, the 
expansion optical system 4, and the two-dimensional photodetector 5, and just to set these on the target 
field. 

[0016] Moreover, although the circular lens is used for an objective lens 2 in drawing 1 , a semicircle 
tubed cylindrical lens is arranged along the depth direction of drawing 1 , and it is good also considering 
this as an objective lens. Moreover, although drawing 1 showed the example which detects the leakage 
light from a recording layer 3 in the upper part of a card 1 1 , the two-dimensional photodetector 5 may be 
formed in the opposite side of a card 1 1, or may be formed in the upper and lower sides of a card 11. 
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[0017] [2 of gestalt of operation] drawing 2 is the block diagram of the information read-out equipment 
in which the gestalt of operation of the 2nd of this invention is shown, and has given the same sign to 
the same configuration as drawing 1 R> 1. The information read-out equipment of the gestalt of this 
operation raises condensing effectiveness by using condensing optical-system 3a instead of the 
condensing optical system 3 of drawing 1 , and constituting this condensing optical-system 3 a from 
combination of two or more lenses. 

[0018] The gestalt of this operation constitutes condensing optical-system 3a from the 1st lens 31 made 
to approach the multilayer mold hologram 12 and the 2nd lens 32 prepared on it. The 1st lens 31 makes 
it a key objective to collect light, and collects efficiently the leakage light from the multilayer mold 
hologram 12. the light by which the 2nd lens 32 was condensed with the 1st lens 31 - resolution - it 
can send to the expansion optical system 4 highly. Actuation of other configurations is the same as that 
of 1 of the gestalt of operation. 

[0019] [3 of gestalt of operation] drawing 3 is the block diagram of the information read-out equipment 
in which the gestalt of operation of the 3rd of this invention is shown, and has given the same sign to the 
same configuration as drawing 2 R> 2. The information read-out equipment of the gestalt of this 
operation is characterized by establishing the amendment optical system 6 which can change the 
location of the vertical direction according to distance with the recording layer 3 used as the candidate 
for playback between condensing optical-system 3 a of drawing 2 , and the expansion optical system 4. 
[0020] Thus, the leakage light from each recording layer 13 of the multilayer mold hologram 12 can be 
chosen by adding the possible amendment optical system 6 of vertical movement. Therefore, since it 
becomes unnecessary to make the condensing optical system 3 and 3a, the expansion optical system 4, 
and the two-dimensional photodetector 5 able to go up and down and each recording layer 13 of the 
multilayer mold hologram 12 can be alternatively reproduced only by vertical movement of the 
amendment optical system 6 like 1 of the gestalt of operation, or 2, the device for being movable can be 
simplified. In addition, although condensing optical-system 3a is used with the gestalt of this operation, 
it cannot be overemphasized that the condensing optical system 3 which consists of one lens may be 
used. Moreover, another amendment optical system may be established between the expansion optical 
system 4 and the two-dimensional photodetector 5, and aberration may be amended. 
[0021] [4 of gestalt of operation] drawing 4 is the block diagram of the information read-out equipment 
in which the gestalt of operation of the 4th of this invention is shown, and has given the same sign to the 
same configuration as drawing 1 R> 1. The information read-out equipment of the gestalt of this 
operation is equipped with the fiber array 8 which leads the light condensed with the two-dimensional 
photodetector 5, the cylindrical lens plate 7 which condenses the leakage light from the multilayer mold 
hologram 12, and the cylindrical lens plate 7 as a detection system which detects the leakage light from 
the multilayer mold hologram 12 to the two-dimensional photodetector 5. 
[0022] The cylindrical lens plate 7 consists of two or more cylindrical lenses which have an area 
equivalent to the unit record section arranged two-dimensional so that it may counter by each unit record 
section of a recording layer 13, and 1 to 1. That optical property and vertical location are set up so that 
this cylindrical lens plate 7 may condense the leakage light from a memory card 1 1 , and may connect a 
focus once within each cylindrical lens 71, as shown in drawing 5 , and the 2nd focus may come besides 
the cylindrical lens plate 7. 

[0023] This is not concerned with which cylindrical lens 71 was passed, it is not concerned with the 
horizontal position of the cylindrical lens plate 7, but the information on the unit record section of a 
recording layer 13 (lightwave signal) is reproduced by the 2nd focal location. The fiber array 8 which 
consists of many optical fibers incorporates the image of this 2nd focal location. And the fiber array 8 
leads the incorporated light to the two-dimensional photodetector 5 so that the leakage light from each 
unit record section which passed the cylindrical lens 71, and each sensing element of a two-dimensional 
photodetector may correspond by 1 to 1 . 

[0024] In this way, each recording layer 13 of the multilayer mold hologram 12 is alternatively 
reproducible by moving the light source and the objective lens 2 which are not illustrated, carrying out 
incidence of the light to the desired recording layer 13, and making the cylindrical lens plate 7, the fiber 
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array 8, and the two-dimensional photodetector 5 go up and down by one. 

[0025] Moreover, with the gestalt of this operation, since what is necessary is for there to be no need of 
performing horizontal alignment of the cylindrical lens plate 7 severely, to make the cylindrical lens 
plate 7, the fiber array 8, and the two-dimensional photodetector 5 go up and down by one, and just to 
double a focal distance, the assembly of a detection system becomes easy. In addition, in order to read 
information from other fields on the same recording layer 13, it cannot be overemphasized that what is 
necessary is to move horizontally the cylindrical lens plate 7, the fiber array 8, and the two-dimensional 
photodetector 5, and just to set these on the target field. 

[0026] [5 of gestalt of operation] drawing 6 is the block diagram of the information read-out equipment 
in which the gestalt of operation of the 5th of this invention is shown, and has given the same sign to the 
same configuration as drawing 1 R> 1. The information read-out equipment of the gestalt of this 
operation is equipped with the cylindrical lens array 9 which leads the light condensed by the two- 
dimensional photodetector 5, cylindrical lens plate 7a which condenses the leakage light from the 
multilayer mold hologram 12, and cylindrical lens plate 7a as a detection system which detects the 
leakage light from the multilayer mold hologram 12 to the two-dimensional photodetector 5. 
[0027] Cylindrical lens plate 7a consists of two or more cylindrical lenses which have an area equivalent 
to the unit record section arranged two-dimensional so that it may counter by each unit record section of 
a recording layer 13, and 1 to L That optical property and vertical location are set up so that this 
cylindrical lens plate 7a may condense the leakage light from a memory card 1 1 like the cylindrical lens 
plate 7 of 4 of the gestalt of operation, may connect a focus once within each cylindrical lens and the 
2nd focus may come besides cylindrical lens plate 7a. 

[0028] This is not concerned with which cylindrical lens was passed, it is not concerned with the 
horizontal position of cylindrical lens plate 7a, but the information on the unit record section of a 
recording layer 13 (lightwave signal) is reproduced by the 2nd focal location. 
[0029] The cylindrical lens array 9 consists of a cylindrical lens of the sensing element and the same 
number which have been arranged two-dimensional so that it may counter by each sensing element of 
the two-dimensional photodetector 5, and 1 to 1. The end face of each cylindrical lens of this cylindrical 
lens array 9 is processed so that light may carry out incidence only of that core. As the method of the 
processing, make it opaque except a core, a mask is formed in addition to a core, or there is an approach 
which has cut off except a core enough aslant and carries out it. At this time, it is a good example to 
make the area of this core (it is hereafter called a service area) in agreement with the area of the unit 
record section of a recording layer 13. 

[0030] Each cylindrical lens of the cylindrical lens array 9 incorporates the image of the 2nd focal 
location of cylindrical lens plate 7a. And the cylindrical lens array 9 leads the incorporated light to the 
two-dimensional photodetector 5 so that the leakage light from each unit record section and each sensing 
element of the two-dimensional photodetector 5 may correspond by 1 to 1 . 

[003 1] Here, when area of the service area of each cylindrical lens of the cylindrical lens array 9 is set to 
m, in each sensing element of the two-dimensional photodetector 5, leakage light will be detected from 
the recording layer 13 of area m per one scan. Therefore, what is necessary will be just to repeat 
detecting leakage light n/m times, in order to scan the field of the recording layer 13 equivalent to the 
area n of a sensing element, making the cylindrical lens array 9 and the two-dimensional photodetector 5 
move slightly horizontally by one. 

[0032] At this time, the cylindrical lens array 9 and the two-dimensional photodetector 5 move so that 
each unit record section of a recording layer 13 and the service area of each cylindrical lens of the 
cylindrical lens array 9 may counter. In this way, by moving the light source and the objective lens 2 
which are not illustrated, carrying out incidence of the light to the desired recording layer 13, and 
making cylindrical lens plate 7a, the cylindrical lens array 9, and the two-dimensional photodetector 5 
go up and down by one By being able to reproduce alternatively each recording layer 13 of the 
multilayer mold hologram 12, and moving horizontally the cylindrical lens array 9 and the two- 
dimensional photodetector 5, it can reproduce alternatively out of the field of the magnitude of a sensing 
element, and playback of a high-density signal can be realized. 
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[0033] In addition, in order to read information from other fields outside the field of the two- 
dimensional photodetector 5, it cannot be overemphasized that what is necessary is to move horizontally 
cylindrical lens plate 7a, the cylindrical lens array 9, and the two-dimensional photodetector 5, and just 
to set these on the target field. 

[0034] [6 of gestalt of operation] drawing 7 is the block diagram of the information read-out equipment 
in which the gestalt of operation of the 6th of this invention is shown, and has given the same sign to the 
same configuration as drawing 6 R> 6. He forms the slit plate 10 instead of the cylindrical lens array 9 
of 5 of the gestalt of operation, and is trying to make the slit plate 10 move slightly with the gestalt of 
this operation. 

[0035] The small pinhole arranged two-dimensional so that it may counter by each sensing element of 
the two-dimensional photodetector 5 and 1 to 1 is established in the slit plate 10. It is a good example to 
make the area of this pinhole in agreement with the area of the unit record section of a recording layer 
13. And the slit plate 10 is installed in the height of the 2nd focal location of cylindrical lens plate 7a. 
Only the light which carried out incidence to the pinhole among the light from cylindrical lens plate 7a 
which carried out incidence to the slit plate 10 can pass the slit plate 10. 

[0036] What is necessary will be just to repeat detecting leakage light n/m times here, in order to scan 
the field of the recording layer 13 equivalent to the area n of the sensing element of the two-dimensional 
photodetector 5 like 5 of the gestalt of operation, if area of a pinhole is set to m, making the slit plate 10 
move slightly horizontally. The slit plate 10 moves so that each unit record section and pinhole of a 
recording layer 13 may counter. 

[0037] In this way, by moving the light source and the objective lens 2 which are not illustrated, 
carrying out incidence of the light to the desired recording layer 13, and making cylindrical lens plate 
7a, the slit plate 10, and the two-dimensional photodetector 5 go up and down by one By being able to 
reproduce alternatively each recording layer 13 of the multilayer mold hologram 12, and moving the slit 
plate 10 horizontally, it can reproduce alternatively out of the field of the magnitude of a sensing 
element, and playback of a high-density signal can be realized. 

[0038] In order to read information from other fields outside the field of the two-dimensional 
photodetector 5, it cannot be overemphasized that what is necessary is to move horizontally cylindrical 
lens plate 7a, the slit plate 10, and the two-dimensional photodetector 5, and just to set these on the 
target field. Moreover, with the gestalt of this operation, since the resolution of the vertical direction can 
be raised by using the slit plate 10, the signal interference between recording layers can also be 
oppressed. 

[0039] In addition, with the gestalt of this operation, although cylindrical lens plate 7a is used, the lens 
plate which consists of two or more convex lenses may be used. At this time, like cylindrical lens plate 
7a, each convex lens is arranged two-dimensional so that it may counter by each unit record section of a 
recording layer 13, and 1 to 1, and it has an area equivalent to a unit record section. Moreover, it is good 
also as a configuration which combined two convex lenses in the vertical direction for each convex lens. 

[0040] It is drawing for the block diagram of the information read-out equipment which [7 of gestalt of 
operation] drawing 8 shows the gestalt of operation of the 7th of this invention, and drawing 9 to explain 
the perspective view of the detection system of this information read-out equipment, and for drawing 10 
explain the optical property of a cylindrical lens plate and a slit plate, and the same sign is given to the 
same configuration as drawing 1 - drawing 7 . The information read-out equipment of the gestalt of this 
operation adds cylindrical lens array 9a between the slit plate 10 and the two-dimensional photodetector 
5 in 6 of the gestalt of operation. 

[0041] This cylindrical lens array 9a is arranged two-dimensional so that two or more cylindrical lenses 
with which an end face has an area equivalent to the sensing element of the two-dimensional 
photodetector 5 may counter by each sensing element and 1 to 1. By this cylindrical lens array 9a, the 
field selectivity of a signal can be raised and a quality regenerative signal can be acquired. In addition, 
this cylindrical lens array 9a may consist of a two-dimensional photodetector 5 and one. 
[0042] 
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[Effect of the Invention] According to this invention, each recording layer is [ like ] alternatively 
reproducible by being able to condense the leakage light from a recording layer efficiently, making 
condensing optical system, expansion optical system, and the two-dimensional photodetector 5 go up 
and down by one, and changing the focal distance of optical system by [ according to claim 1 ] 
establishing a two-dimensional photodetector, condensing optical system, and expansion optical system. 
Consequently, the information by which high density record was carried out is reproducible with a high 
speed and high resolution to an information record medium. Moreover, a part for moving part can be 
made into the minimum small in the configuration of a reversion system. 

[0043] Moreover, condensing effectiveness can be raised like by [ according to claim 2 ] constituting 
condensing optical system from combination of two or more lenses. Moreover, a movable device can be 
simplified by [ according to claim 3 ] establishing amendment optical system like. 
[0044] Moreover, horizontal alignment can be made easy like by [ according to claim 4 ] preparing a 
two-dimensional photodetector, a cylindrical lens plate, and a fiber array. Moreover, the information by 
which high density record was carried out is [ like ] reproducible to an information record medium with 
higher resolution by [ according to claim 5 ] preparing a two-dimensional photodetector, a cylindrical 
lens plate, and a cylindrical lens array. Moreover, a thin reversion system is realizable by using a 
cylindrical lens plate and a cylindrical lens array. 

[0045] Moreover, the information by which high density record was carried out is [ like ] reproducible to 
an information record medium with higher resolution by [ according to claim 6 ] forming a two- 
dimensional photodetector, a lens plate, and a slit plate. Moreover, a thin reversion system is realizable 
by using a lens plate and a slit plate. Furthermore, the signal interference between recording layers can 
be oppressed by using a slit plate. Moreover, like, by [ according to claim 8 ] preparing a cylindrical lens 
array between a slit plate and a two-dimensional photodetector, the field selectivity of a signal can be 
raised and a quality regenerative signal can be acquired. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/26/2006 



JP,2000-149318,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the information read-out equipment in which the gestalt of 
operation of the 1st of this invention is shown. 

[Drawing 2] It is the block diagram of the information read-out equipment in which the gestalt of 
operation of the 2nd of this invention is shown. 

[Drawing 3] It is the block diagram of the information read-out equipment in which the gestalt of 
operation of the 3rd of this invention is shown. 

[Drawing 4] It is the block diagram of the information read-out equipment in which the gestalt of 
operation of the 4th of this invention is shown. 

[Drawing 5] It is drawing for explaining the optical property of the cylindrical lens plate of drawing 4 . 
[Drawing 6] It is the block diagram of the information read-out equipment in which the gestalt of 
operation of the 5th of this invention is shown. 

[Drawing 7] It is the block diagram of the information read-out equipment in which the gestalt of 
operation of the 6th of this invention is shown. 

[Drawing 8] It is the block diagram of the information read-out equipment in which the gestalt of 
operation of the 7th of this invention is shown. 

[Drawing 9] It is the perspective view of the detection system of the information read-out equipment of 
drawing 8 . 

[Drawing 10] It is drawing for explaining the optical property of the cylindrical lens plate of drawing 8 , 
and a slit plate. 
[Description of Notations] 

1 [ — Expansion optical system, 5 / — A two-dimensional photodetector, 6 / — Amendment optical 
system, 7 / - A cylindrical lens plate, 8 / - 9 A fiber array, 9a / - A cylindrical lens array, 10 / - A slit 
plate, 1 1 / - A memory card, 12 / - A multilayer mold hologram, 13 / — Recording layer. ] - A laser 
beam, 2 - 3 An objective lens, 3a - Condensing optical system, 4 
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t. nigco^co i*-5^«2coj:ofc, nytyt^ 

3. 3 a. ffi7C7t^^4R^2^7C7t^ttJlg5Sr_hTS 
■&S^^^£ < ^£ D . ffiiETt^^ 6 co±T»)it*ttT-^-B 

1 2<D&mmm 1 3 srs^wtc^-r-sc: 

t^T^-SCOT. BJ||,c0fe*i)C0««S:S^{tT-#-5. ft 

*5. *^sgco^siT«. m?eyt¥%3 a&m^x^z 

ltScC0U->X^t>ft-5*7t7t#m3$rffl^Tfc«fc^ 
dtteB^STfcftm ^fc. t£7C7t#^4<h2^7C7ie 
^fflggSiCOHfC. S'JC0fflIE3t^^€riSltT. HXMcoS 

[0 0 2 1] [HJSCO^igCO 4 ] 0 4 \Z*&WV>m 4 CO 
*J(Sco^SI^^-r«^MtBgMcoXn.7i7 0-CfeO. m 

1 £m-<nmmz\tm--e>n^&tti'T2r>z>. *mmc> 
^si^n^^Ai 2fr<b<Dmnyt$:MytTz>n&tf.\'> 

X«7<h, Rtt^U>Xffi7tC e fcoT*7t$tXft3tS:2 
[0 0 2 2] Rttt*cU>X«7(i. iSifl 3C0S^ 

i&mm®£ 1 *f 1 T-»(6]-r^<fc5 tc 2^7cWtcgHs^n 



(5) 
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>Xfr<btZZ>. d<7)RftttU>X«7fi. S5fC^-r«t 
o\Z. ^^E'J*-H 1 l^<E>tf>amft£3ii7£U SRtt 
tl/>X7 1 rtTl£j£jS£8A,-C2g@©jtf{;Si74*Rtt 

[0 0 2 3] dllKcfcO, t'fflRftttU>X7 1 £fflifi 

Lfe^^H^b-r. -r^t*3* l ntt«u>x«7C57k¥fi[ 

A— *6ft«77'fA-7K 8 tt, C©2SlfflI* 
teMW&^O&ifo fit. 7 7<A- 7K 8 ti, 
Rttt*U>X7 l*iiiiLfc$m^f5gffi«^ 6 ©iin 

Tiet 2 ^Tc^ai^ra&^ai^Ttdt i i T^tijc-rs 

£o\Z. WLD&/ut*yt& 2^7C^tBI§5{C^<. 
[0 0 2 4] d -5 LT. HwLftV»3t«t»»U>X2 

U>X«7, 7 7-fA'-7K 8S^2^7C7t^fcbl§5 

CO&fS^g 1 3 £a$?MKP? d <h7&*T#5. 20 
[0 0 2 5] RttttU>X« 
7©7K 5 F73rS]C0ag^-B-$^L<fT^i^S^«l<, R 
&t*SU>XS7. 77-f A-7H 843±lX2^7C7t^ 

i?, ^ai^om^S^Jc^-s. l^-roia^g i 

>X4£7. 7 7-fA-7l/-f 8*>J;^2^:7C^aili5 

h -r n tf «t ir» c <t as ? $ -c & n . 

[0 0 2 6] \Mm<DM&<T> 5 ] 12 6 te#fg?H<7)SiS 5 © 30 
ftJt**tiir*«iaRtLT. 2:&7E7fr&tiii§5<h, ^ 

n^nyjA i 2^eroztn7t££ift-r-5RSl*U'> 

Xfi7at, Rtt#U>X<£7 aKi-p-Og^n^Tfe 
S 2 ^TC^tBfg 5 Kig < Rft# U- >X7 U-f 9 <h £« 

[0 0 2 7 ] RttttU>X1£7 ate. KftJB 1 3ffl&I 
filE»««d: l#l"C#lfll-*" 5«fc5IC 2 ^TtWfcKB^ 40 

l^X^&fc-S. d<DR£tKU->X«7 att. HJgcojg 
5g0 4©Rtt«l/>X«7 <hl^«»C. ^t'J^-Hl 1 

fr&oimajitsajfci,. &r«#cu>xi*)t ism?: 

[0 0 2 8] cniCJ;0. fODHSttl^XSaaLfc 
*^CH*5e.-r. -T^^^RttttU->X«7 aCD*spfig 

mmomm i9tm^ Ammznz. so 
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(0 0 2 9 ] Rft«l/>X7K 9te> 2 ^Tcft-Sffifg 
5 ©§^tti^<i: l tt l -ettfprr 3 «t o \z 2 ^TuWicifi 

©RStSl/>X7K 9©&RattU>X©5s&Ste, 

0^<tLfcOTS7J)**^.5. dCD<i:£. 
(61T. #S*««tn?*) ©ffi**. KSUB 1 3 

[0 0 3 0] RttttU >X7U-f 9 ©#P3ttttU>X 
tt, R&tfcl/>X*£7 a(D2£g®i^§0M$)} 
iitr. fUT. RttttU>X7K9ll &#ffiiBSSS 
«^&fl9Ml3tt& 2 Xj&ttotJi& 5 ©S&fcbifl^ia* 1 

5K»<. 

[0 0 3 1 ] ddT. R&#U>X7U-f 9©#Rg#: 
l^>X«W5aSS^CD®«^m<i:-rsi. 2 #7t;ft;&tii§§ 

5 ©s^ms^-m, i ^\z-z>^wmm<Dmmm 1 3 

tt. HttttU>X7K9£2&7C*fc»ffiB5fc£--<* 

/mlalgl 0 Slit ff «k I » d t izfc -5 . 
[0 0 3 2] dCQ<h£, Rtttt l'>X7H 9 <h 2 

>X7 U-f 9 0#Rtt«U>XO*3a««<i:*t»iair-* 

jz?\z&m-rz. cplt. 0^L?^^7ts<h^ttu-> 

X2^gtSj^-ti-TRffa©i2^)ll 3fC^5:A»t$-li-. R 
ft«U>X«7a. RSttl/>X7K 9SJ/2^tc^; 

7A1 2®#IESgl 3^S^WtC^^-r5dt7!»t-C 
*. iORttttl/>X7K 9&Z*2#:7C*&&tii§§5£ 

[0 0 3 3] ^43. 2 Jfc7c3e*tB» 5 OffittftOfl&Qgl 
«*>6«**tt*ffl-rfcJ6»C«. Rtt«U>X«7a. 
Rtt«U->X7'U'f 9SC/2^7C^tiJig5S:* 3 F7j[S] 

[0 0 34] mm<Dm&.<D 6] I7 «*%HJ©m 6 <D 
6t|S|-©*ritK:J4|B|-0»^*ftLT**. *H5S© 
t>9iZ7.<) y h«l OSriStt, X'JyKSl0 6«iS 

[0035] X >J y h4K 1 0 Kte. 2 ^cjc^ttttJS 5 © 

ftttta*^ t i»i-c»iai-r*«t5tr2^7cwcR«a 
n^, /h$^tr>^— ;u^tstt6nTt»-5. d©tr>*: 



4- 



9 

-jwm&i&mm 1 3<z>i£&Ea®*£©®«<h-&£ 

tSCh^tiS. fl/T, 7.U y h«l (Hi. R 
•3. 7.U-y hSl 0 (CAWLfcHS«U>X«7 ari^ 
1 0 £iii&-f -SCt^T-^. 

[0 0 3 6] £C1T\ 3W6<DJ£S1©5 £P3*£H, fcf>* 

<DMmnizm%?z$mm 1 3©ffi*££i£gT-5i;:i;t. 

X 'J y MS 1 0 **¥*iait«»S*tt*«6iin*** 
yhfilOtt. EgtJS 1 3©&*{SS:E&®«<i:tf>*:- 
[0 0 3 7] £ 3 LT. Hjj*UfcV»3fcS£*M*>U>X2 
U>Xffi7a, 7'JyHE10Stf2*S36»ffl85t 

>y MS 1 0 ^Tfc^F^loitc^KjcT-tir-S rtl:± 0 , 

[0 0 3 8] 2 &7C*fcttU» 5 6 

MSI 0R^2*5E3i|&ttia8 5S*¥*rtIt:»fta-a- 

Sfc. **16©»aS-ett. XU-yMSl 

E»»ra©flM^F*£»lEET*;i 

[0 0 3 9] fc*. *mt&<DMmT'it. RSftU^XS 
7 a*ffl^TV>-37&<. 5tgc©£iU>X^e>&5U">X« 
fcfflt^TfcftH. £©<!:#. &i£bL->Xf±. RtttfcU> 
Xffi 7 a &iq«fc. EftJB 1 3 <D&HM&EflMH*£ 1 » 
lTJ*|6l-r-5«fc5fC2*7C«)^EaStl. ^ftlEiS^i 

>XS±T*flCtt*^fc1*fc*lJ«£LTt>«fct». 
[0 0 4 0] [SIS6<DJgggCD 7] 08 tt*56W©« 7 <7D 

©tiffigEffigfi<Z>&aJS%©i&«0. 01OteRftttU> 
XfcRtfX'J y ME03t*4*tt*tt"Wrsfc*OHir* 

•5. *^*&<DigSI©1fHB8ia3£Htt. 6 K 

*5V>T, 7,'J-y MSI 0t2*7C*»ttl»5i:©IB]C 

[0 0 4 1] I©Rtt«l/>X7K9alt 38®*t2 
2^7cWtcES$nfefcOT?S)S. C©Httttl/>X7 
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OP)tt«U>X7K9all 2^7C7 l 6^ttiS5 5 
[0 0 4 2] 

[%^cd^] *5fi91t;:J:ntf. 8f*«l KEifc©«fc-5 

SltCiD. E*«**'&©iin3fcS»*&<*3fc-r* 
^<h*«T#. *>63fc¥JR. tt*3t**R«2*5E3t«ia 
Si 5 *-«ET±TS«T3tt*3fi«Oilllj«E«&aEA* d <t 

(Ccto. *E»JiftaiRW»cs*-r*ct3&«T#*. 
io «aE»«t#»cKffifliE»anfcfli«*MaA» 

WjsK £ (h8 \z . *o * S/MKIcr 5CW<-et 

[0 0 4 3] Sfc, W#S2fcE*<DJ:5fc. mtft^ 

[0 0 4 4] if*3l4{3EK<75<i;5{C. 2#7Cft 

20 ttffiSS. ntt«l/>XW77'fA-7K ^igttS 

■e**. §S*«5tcE«©J:5(c. 2^7C7t^m 

i§, na«W'>x«a^nttttu>X7'u.-f 

tfCfcO. «*E*«H*K*e*E*SnfcflMB«J:D 

[0 0 4 5] g=fc, «l*)S6»c:E*©J:5H. 2&7cft 
ttttlSg. l/>XKfttfXUy UtRMCitiO. 
30 **E»«#KS«flEE»3n&««*J;0J«t»##rtB 
■CB4t5It*T*5. U>XffiSt;X'Jyh 

K. 7>>) y V> K J; oT, ESBPflCfif 

T#£iqiflET-5;i -5. 3;fc> tt*H 8 KE«© 

J:3K:. XU >y h«t2*7c3ttttai«toni]»CRtt«l<' 

[0S©raw«csaw] 

40 [01] *f8W<OJBl<0*JfiO»l8e*-r«*B!Hi» 
g©Xa<y i7 0-C*-5. 

[02] 2 vmmoj&m&Tii-r mmmmm 

[03] *«^©m3(Diijsco^sgs:*-r<fae?ai^ 
[04] *^^©S4©siis©^igs-*-rmf80tii5S 

[0 5] 0 4©RftttU>X«[<D7 1 6^4#ttSrift^-r-5 
Ac«6W0T'S^>. 
50 [0 6] #f€^©?g5©*i&©^2g£*Tra?BitfcBi£ 
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[0 8] *&W<n$&7 <D$£Me>mmZ7K-r$in3iliiUi 

[0 9] B8<?>fraRtt]g«®tt{i]K0SMIBTii» 
-5. 

[0103 0 8ODRttttU->XffiS^'J •;/ Kfico^ 
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ft * k * #> © s t » * o 

1 -U-lfJfc. 2-»«jU>X. 3. 3a-JR3K%* 
JR. 4-*fc*3fc¥*. 5-2^7citt«a». 6-4tiE% 

7-HttttU>X«. 8-77-f/WK. 
9. 9a-ntt«l/>X7K. 1 0-X'Jx h*. 1 
1—^*U*— H. 1 2 -#aS*D2'7.A. 13-12 
SUB. 



[01] 



[0 2] 



5 2*75*»ma 




5 2 *s 






(8) 



4#§8 2 000-149318 




7D> h^-->*OTSS# 

(72) Oj* ^ F 9—1*. (##) 5B035 AA01 BA05 BB05 

m«£B£r?gKi5®T7§HT@19S2^ B* 5B072 AA03 CC02 CC35 DD01 LL09 

«««B*SC£tf±rt LL12 LL18 

5D119 AA01 AA11 BA02 JA35 JA50 
JA70 KA06 



